an automated novel lyophilisation cycle (Figure 1 ). This involved initially cooling and freezing 180 including annealing step for samples from room temperature to -5°C and then -50°C over a 181 period of 10 h (at 200 mTorr). An annealing step at -25°C for 2 h was applied and its effect on 
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Wafers combining weight ratios of Polyox with carrageenan (75/25) or sodium alginate (50/50) 27 containing streptomycin and diclofenac were prepared to improve chronic wound healing. Gels 28 were freeze dried using a lyophilisation cycle incorporating an annealing step. Wafers were 29 characterised for morphology, mechanical and in vitro functional (swelling, adhesion, drug 30 release in the presence of simulated wound fluid) characteristics. Both blank and drug loaded 31 wafers were soft, flexible, elegant in appearance and non-brittle in nature. Annealing helped to 32 improve porous nature of wafers but was affected by addition of drugs. Mechanical 33 characterisation demonstrated that the wafers were strong enough to withstand normal stresses 34 but also flexible to prevent damage to newly formed skin tissue. Differences in swelling, 35 adhesion and drug release characteristics could be attributed to differences in pore size and 36 sodium sulphate formed due to salt forms of the two drugs. Blank wafers showed relatively 37 higher swelling and adhesion than drug loaded wafers with the latter showing controlled release 38 of streptomycin and diclofenac. The optimised dressing has the potential to reduce bacterial 39 infection and can also help to reduce swelling and pain associated with injury due to the anti- 40 inflammatory action of diclofenac and help to achieve more rapid wound healing. . Wafers were compressed using a 6 mm (P/6) cylindrical stainless steel respectively. The eutectic melts for both gels were observed between -8°C to -13°C and ice melts 312 were observed between an onset of -1.0°C and endset of (6-11°C) which is associated with 313 melting of ice in the interstitial spaces of the frozen cake. Table 2 (Table 4) . primary drying of the sample was carried out at -25ºC at low pressure. Low chamber pressure 530 allows for a high sublimation rate and homogenous heat transfer from the sample and for that 531 purpose, chamber pressure was maintained between 20-50 mTorr.
532
The changes in the surface structure and reduced porosity of POL-CAR-DL-An wafers 533 could be attributed to the different amounts of STP and DLF incorporated in the wafer's matrix.
534
In terms of applications, the differences observed in the pore size morphologies of the POL- In the current study, the sterilization effect on the freeze-dried wafers was not 674 investigated. However, the wafers will not be able to withstand heat or steam sterilization owing to the potential to cause structural collapse due to moisture. The most suitable in our view will be 676 gamma irradiation at a suitable dose. This was proved by Matthews and co-workers 16 who 677 showed its suitability for sterilising freeze-dried polymeric wafers. At high doses, gamma rays 678 were reported to cause a reduction in the rheological viscosity of the polymeric gels obtained 679 from the wafers due possibly to breaking of hydrogen bonding. This will need further 680 investigation in relation to the POL-CAR and POL-SA wafers used in this study. 
